Objectives: The delivery of oral health services, diagnostics and treatment underwent significant changes in the 20th century thanks to achievements by pioneers in dentistry. The Golden Age of Dentistry in Vienna, Austria, was marked by renowned dentists like Bernhard Gottlieb in the 1930s. Data records from the outpatient department of this period have been found and served as a source from which to draw comparisons between those days and the present. To date, data supporting an overall perception of advances in dentistry during the last century in tooth preservation and patients' demands have been lacking. The aim of this study was to evaluate changes in treatments and patient characteristics between the interwar period and the present and to assess how treatments for dental emergencies developed. 
the ways in which people care for themselves. Further, increasing urbanization and demographic as well as socio-environmental changes requires different approaches to sustainable oral healthcare interventions. 1 Considerable progress in oral healthcare delivery has been made after pioneering work in Europe and in the United States, especially in the 19th and 20th centuries, leading to specialization in different fields of dentistry.
In Europe, the Viennese School of Dentistry is one example of how dentistry emerged as a recognized specialty in medicine. After the foundation of the Imperial Royal Dispensary at the University of Vienna in 1890, dentists were trained in a 2-year educational programme, which was headed by Julius Scheff, the first professor of dentistry in Vienna. Julius Tandler, an anatomist and assistant to
Prof. Emil Zuckerkandl, was one of the founders of university dental education. 2 Owing to the achievements of his students, who later formed the Vienna Dental Group, quality in dentistry increased considerably at the beginning of the 20th century, most notably in the fields of oral biology and periodontology. 3 Bernhard Gottlieb, a Viennese dentist, was involved in research on the periodontium and tooth formation, designating, for example, the "cuticula dentis". 4 Together with Balint Orban and Joseph Peter Weinmann, he coined the terms "passive eruption" and "periodontosis". 5 Periodontal diseases had already been classified by Gottlieb into three categories:
"gingivitis, Schmutz pyorrhoea", "paradental pyorrhoea"-both due to poor oral hygiene-and "atrophy of the alveolar bone", either as a result of excessive occlusal trauma or in a diffuse form. 6 The differentiation of these diseases led to different treatment schemes, which consisted not only of debridement but also of the use of occlusal caoutchouc (natural rubber) splints. 6 These advanced approaches to the treatment of periodontitis were remarkable, but, unfortunately, their implementation was apparently limited by the poor economic situation of the population.
In 1927, the Institute of the Viennese School of Dentistry moved into its current building, which improved oral healthcare delivery as well as education for approximately 100 dentists. The outpatient department had 5 chairs and was closely connected to the department of radiology and the operating theatre ( Figure S1 ). The new facility contributed to high-quality dental education, which started in 1821 with Georg Carabelli von Lunkaszprie, the first Viennese professor in dentistry, in his private office.
In the 1930s, dental care in Vienna was provided by the School of Dentistry, at dental offices, and by 15 so-called school dental clinics. For emergency treatment, people could choose between the outpatient department of the Dental School and the outpatient department of the Department of Maxillofacial Surgery, which was located separately. In both departments, up to 150 patients were treated per day.
At the end of the 19th century, researchers from throughout the former Austro-Hungarian monarchy moved to Vienna, which, at the beginning of the 20th century, became the 6th largest city in the world. 7 In 1869, the "Atlas of the Pathology of the Teeth" compiled by the Viennese Moriz Heider in cooperation with the histologist Carl Wedl described some periodontal conditions. In 1881, Joseph In 2013, the School of Dentistry was still the main public institution for emergency dental treatment in Vienna, with a modernized outpatient department constructed in 2010 ( Figure S1 ). In the outpatient department, general dentists and students handle patient care, with the option of calling a specialist to ensure a cooperative treat- The period after World War I and particularly after the stock market crash of October 1929 was the darkest economic time in the history of the first Austrian Republic. In 1933, the gross domestic product (GDP) fell by 22% and industry production by 38% relative to 1929. 13 Unemployment rates, fuelled by the Great Depression, reached their peak in Vienna in 1933 at about 26%. 14 In response to the growing unemployment rate, unemployment insurance had already been introduced in 1920 in Austria, and corporate health insurance was extended to all employees and their relatives. 15 In 2013, the unemployment rate in Vienna was about 10%, 16 which was a little higher than the 7.6% of the total Austrian population.
The world economy in 2013 grew by 3%. In Europe, there was an overall recession, whereas in Austria, the GDP increased by 0.3%. 17 Public health insurance is still provided for all Austrian citizens, whether employed or unemployed. The socioeconomic determinant of how monetary factors influence dental treatment has been poorly investigated. Only a few studies have explored how the economic situation of a population can play a role in dental health as well as dental care. Conversely, poverty, poor diet, and tobacco use favour the development of both caries and periodontitis, while, in contrast, treatment with rapid and cost-efficient solutions is preferred over advanced treatment modalities among poor people. 18, 19 The aim of this study was to compare patient characteristics, needs, diagnoses and treatments at the outpatient department of the School of Dentistry in Vienna in 1933 with those of 2013, with a special focus on the diagnosis and treatment of periodontal diseases. The question was whether there would be differences between these two time points in terms of tooth preservation and the frequency of particular treatments. It was expected that any differences would not be significant, since dentistry was already very conservative due to advances in the field in the 1930s.
| ME TH ODS

| Design and data collection
Approval to conduct, this study was first given by the Ethics Committee of the Medical University of Vienna (no. 1268/2017). Data from handwritten records, in the form of two hardcover log books (from the 9th of January until the 16th of May 1933) that had been found during renovation work at the Division of Conservative Dentistry and Periodontology of the Medical University of Vienna, were first deciphered and translated from German Kurrent handwriting. Subsequently, the information extracted from these two log books was transferred into an electronic database together with electronically generated patient records from the same period of 2013. In 2013, handwritten data records were no longer maintained, and information from this period was not searched in the free-text fields in electronic patient records, but rather was extracted from billed services for each patient.
The log books contained several columns containing information about each patient: name, age, date of birth, address, profession, reason for consultation, and notes (mainly for therapeutic options).
The same information was extracted for 2013 from the patient record software, omitting profession, due to a lack of continuous documentation.
Designations were taken from the handwritten books as well as the electronic billing system. They included "ad caoutchouc", which in 1933 stood for partial and total prostheses, "ad gold", which stood for fillings made with gold foil or gold inlays, as well as "Carbolfilling", which was seen as endodontic treatment during the analysis. Treatments of the same nature were combined into major categories such as "Carbolfilling" and "Trepanation", both seen as "endodontic treatment". For comparative analysis, major treatments were grouped into extractions, radiographs, endodontic treatment, and fillings, marked by "ad cons" for conservative dental treatment.
Information was reported by the total number of patients, gender, age, place of residence, employment status, frequency of consultations per patient, number of patients, diagnosis and treatment if available. Patient records were also checked for follow-up visits. 
| Statistical analyses
| RESULTS
In total, data from 10 111 individuals were analysed according to the categories defined in "METHODS." Demographic parameters are listed in Table 1 , and a detailed list of treatments is given in Table 2 . (Table 1 ).
There was a remarkable difference in treatments between 1933
and 2013 for tooth extractions, radiographs, and fillings/"ad cons" at the first visit. Extractions represented the most frequent treatment in 1933, whereas in 2013, radiographs were the most frequently rendered service. The frequency of endodontic measures was similar in both time periods (Table 2 ).
Periodontal diseases were already being differentiated into gingivitis and other periodontal diseases ( Figure S2 ).
| DISCUSSION
The years 1933 and 2013 show many similarities in economic, social and political development in Vienna, Austria; however, the HARIRIAN ET AL. In 2013, the number of diagnostic procedures, especially radiographs, increased significantly, which might have contributed to decisions not to extract teeth, since the pathology was more obvious than by clinical examination alone. The potential use of radiographs for saving teeth through more accurate diagnosis should be remembered and is stressed by the current investigation. It was already considered, in 1931, that radiographic assessment was also important for the evaluation of the extent and severity of periodontitis; however, the technology was not yet sufficiently advanced to be used as a standard diagnostic tool at that time. 24 One explanation for the high extraction rate in 1933 was probably not only a lack of reliable diagnostic procedures or treatment alternatives, but also potentially the extraction quota necessary in the curriculum of dentistry. However, tooth retention and extraction could be seen as salient indicators for the assessment of the quality of dental care. 25 The major reasons for extraction might also have been the patients' financial situation, since 30% of the patients were unemployed, and all treatments had to be paid by patients despite the existence of health insurance. Extraction costs ranged from 5 to 25 Austrian Schillings, depending on whether anaesthesia was applied, compared with the cost for endodontic treatment of a molar, ranging from 6 to 30 Austrian Schillings per appointment. 26 The high number of unemployed patients might support this assumption, but even for employees with a monthly income of about 200 Austrian Schillings, more cost-intensive treatments seemed hardly affordable. 27 However, the financial explanation is only one factor in addition to cultural/behavioural explanations, as well as psychosocial or life-course perspectives, in attempts to elucidate inequalities in oral health. 28 In 2013, most treatments for tooth preservation, like endodontic treatment or fillings, were covered by insurance, which also fully paid for tooth extraction as well as surgical tooth removal. Periodontal treatment, however, must still be fully paid by the patients themselves. Some basic principles of periodontitis treatment are comparable with the treatment modalities of the 1930s, including removal of dental calculus and splinting teeth as well as the use of removable periodontal splints.
The unemployment rate in Vienna in 2013 was around 10%, and the economic situation was much more stable, which could also explain the drop in extraction rates if the patient's personal financial situation was a factor for tooth preservation. 29 Analysis of follow-up visits showed that, in 1933, the majority of patients came to the outpatient department only once, whereas in 2013, patients were seen again up to 10 times. This might support a preference for more radical treatment options in 1933, since follow-up treatments were rather exceptional. Currently, the main reasons for tooth extraction remain caries and periodontitis, depending on the patient's age and/ or the teeth involved. Pain is the major reason for extraction from the patients' perspective, according to studies in Germany. 30, 31 Fewer extractions in 2013 might therefore also reflect the lower prevalence of caries as well as a rise in dental attendance in the general population. However, this suggestion can only be extrapolated According to terms used at the beginning of the 20th century, 33 the current investigation showed that the records of the outpatient department already reflected different periodontal diseases. However, it is unclear how treatments were performed for these cases, since they were noted rudimentarily or only by short comments.
The period of analysis in the current investigation fell in a critical period of Austrian history, when the Austrian Parliament was dissolved and Austrofascism took over. 27 Despite the quality of dentistry in the interwar period in Vienna, high numbers of extractions occurred at the first patient visit. The remarkable reduction in extractions 80 years later could reflect further achievements in dentistry, in terms of diagnostics or minimal invasiveness, as well as the improved socioeconomic status of the patients.
| CONCLUSION S
The knowledge and appreciation of historic achievements should not be forgotten in modern dentistry and could help present investigators better understand and react to current and future trends. Financial restrictions and unemployment might have a significant influence on treatment decisions at first dental visits. Socioeconomic aspects should be recorded in a more accurate way and analysed for their impact on treatment modalities. The confirmed observed time trend in this study of a decline in tooth extractions also corroborates expectations based on declining caries prevalence, increasing retention of teeth, and a rise in awareness of oral health in Austria during the last 80 years.
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